Cytogenetic and molecular genetic aspects of chronic myeloid leukaemia.
Chronic myeloid leukaemia (CML) is caused by the product of the BCR-ABL oncogene, located on the Philadelphia (Ph) chromosome. BCR-ABL is generated as a result of a reciprocal t(9;22) chromosomal translocation. The mechanisms responsible for this illegitimate recombination event remain elusive but are presumed to require a close spatial association of the translocation partners (chromosomes 9 and 22). BCR-ABL fusion transcripts can be detected by a sensitive reverse transcription-polymerase chain reaction (RT-PCR) in the leucocytes of some healthy individuals suggesting that chromosomal translocations may occur frequently in the general population. The presence of BCR-ABL fusion transcripts does not imply that the individual will inevitably develop CML since other conditions must be favourable for expansion of the abnormal clone. Breakpoints in the ABL gene occur within a 5' segment. BCR-ABL fusion transcripts lack ABL exon a1 and consist of BCR exons fused directly to ABL exon a2. The breakpoints in the BCR gene on chromosome 22 are found within three defined regions. Depending on the position of the BCR breakpoint, fusion genes are generated that encode 190-, 210- or 230-kD forms of the Bcr-Abl tyrosine kinase. Since the ABL component of the fusion gene is largely invariant, it follows that variability in disease phenotype may be due to protein sequences encoded by the translocation partner, BCR. Different disease phenotypes are associated with each of the three Bcr-Abl oncoproteins, p190(Bcr-Abl), p210(Bcr-Abl )and p230(Bcr-Abl). Mechanisms associated with malignant transformation include altered cellular adhesion, activation of mitogenic signalling pathways, inhibition of apoptosis and proteasomal degradation of physiologically important cellular proteins. CML is subject to an inexorable progression from an 'indolent' chronic phase to a terminal blast crisis. Disease progression is presumed to be associated with the phenomenon of genomic instability.